Dynamic histology of the antral epithelium in the mouse stomach: III. Ultrastructure and renewal of pit cells.
The pit (foveola) of typical mucous units of the pyloric antrum was investigated in 3- to 4-month-old CD1 mice, using light and electron microscopy, sometimes combined with 3H-thymidine radioautography. Reconstruction of units from serial sections revealed that, on the average, the pit measured 151 microns in length and was lined by 184 mucus-containing pit cells. Of these, 164 were located along the wall of the pit, whereas 20 surrounded its opening on the free surface. For ultrastructural examination the pit was divided into equal thirds. The proximal third, located next to the isthmus and referred to as pit base, was composed of cells showing electron-dense mucous granules greater in number but similar in density and diameter to those of isthmal dense granule cells. Nucleoli were rather large, irregular, and reticulated; these and other features were indicative of partial differentiation. The appearance of the cells gradually changed with the distance from the isthmus. In the middle third or mid pit, cells had small, fairly rounded nucleoli, while mucous granules were more numerous than in the pit base but similar in appearance and size; these cells were considered to be mature. In the distal third or pit top-surface, granules became elongated and nucleoli shrank, and lysosomes and vacuoles greatly increased in number, indicating that cells were at a terminal stage. Indeed, some of the cells were extruded into the stomach lumen while others were phagocytosed by adjacent cells. Following a single injection of 3H-thymidine, labeling was found only in a small cohort of cells in the pit base. At the end of 1 day of continuous infusion, the cohort of labeled cells had reached the mid pit; by 2 days, the pit top; and by 3 days, the free surface, where cells were eventually lost. The renewal time of pit cells was assessed at 2.98 days (t1/2 = 1.8 days), giving a turnover rate of 33.5% per day. It is estimated that the divisions of pit base cells provide two-thirds of the cells needed daily for pit-cell renewal, while the other third is supplied by an influx of dense granule cells from the isthmus. These cells enter the pit and continuously migrate toward the gastric lumen, while differentiating in the pit base, maturing in the mid pit, and reaching a terminal stage at the pit top-surface. The progressive and orderly migration of pit cells is described as a "pipeline pattern" of renewal. It is completed in about 3 days when terminal cells are lost at the pit top-surface.